PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 11-1 74659 

(43)Date of publication of application : 02.07.1999 



(51)lnt.CI. 



603F 1/08 
HOIL 21/027 



(21) Application number : 09-346792 

(22) Date of filing : 16.12.1997 



(71) Applicant: SONY CORP 

(72) lnventor : ONUMA EMU 



in 

; ■<- 
- s 



V4 



mt 



9 10 



1U 



(54) MASK PATTERN VERIFICATION DEVICE AND ITS METHOD, AND MASK 
PATTERN CORRECTION DEVICE AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide 
a mask pattern verification device and its 
metliod capable of rapidly verifying and 
assuring that pattern data corrected for 
optical proximity effect are the same as 
the original pattern data, that an 
exposure pattern causes no trouble in 
operation of a device, and that no 
trouble occurs in a mask manufacturing 
process. 

SOLUTION: When in original mask 
pattern is inputted into a pattern-data 
input part 110, a correction-parameter 
determining part 120 determines 
parameters for correction and a 
pattern-data correcting part 1 30 
performs optical proximity effect 
correction. Mask patterns for verification 
into which the original mask pattern is 
oversized and undersized, respectively, 
by a maximum bias, are produced by a 

first and second verification pattern-data producing part 140, 150, respectively, and 
compared with corrected pattern data by a first and second pattern comparison 
part 160, 170. When the correction does not exceed a limit, a judging part 180 
judges the correction to be proper and a corrected mask pattern is outputted from 
a pattern-data output part 190. 
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t. 

^K. |fliB-7Xi^^-ci»>*i®^i*I^TSi«*]lllBig 

rS]tco(,»TM£og§ S c i tc j: 0 m^M. 
B5riB#i|5£Slia. l«iBit®{cJ:i)iffB«^SEffi7Xi^M-ii> 
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^:fr[6]K:-5iiTB'fS©fiSS^-rsc i(c J: Oil 1 <D^ 

BJiBvxi'/s^^tbli^gtt. B-rsBm 1 ©«^aEffl-7;^ i' 
>(C ifiBliiE36Jt7 fcn V ;^ i> y < > $ h 2, 

*i§*'. *5<i;U=> iilB^2©t^iaffl-5'Xi'>'N'5?>*s^fa 

^HJ^SISttc J: 0 ^^i)l9i^^l:|g<&^f 

«flB«)igi5». ltflBtb«?K:J:f)irfB»l©*^-?;^i' 

5 ct ^ KKriB^ffl V ;^ i; >©^%tT 5 mm 

6 tBtSO-7 ^ i7 7S ><^i|g. 

(it*«8 ] g^fe«llv::^47-'^•^I>^^:Ms©^iE^r^f•o 

B^riBM•7;^i?A^^>{^:^tr. friBfl^S©MiEK:*jt:r^ 
Bff3t©S:^l!g©tiiE3!»itffcnfc©«:ffl^-r^v;^ i'/A'if 

if^iiMvx A 5? > i 

i?iBJI-7;:^i7>'>'5f>{C^Lr. mrlBBf^tOffllEfcfcl-t^ 
BifS©ft:/vfiS©liiE3!»WnfcO(cffl^-r-5v;^i'/N-^ 



3 

i. 

i&W-r S V X i7 5f >«!iE^g„ 
mm. 1 0 ] B?i3MiE^SfC*sW5SifiaMvx i-^s 3? 10 

*^:^fc-5i^rBffSos3ffiS-r 5 c i (c j: o mif^ 

iaiaWcSi5». BoiBJ:kS^^cJ;^3B!rfe^ffifflvx^77^•^r> 
[ll^Ji 1 2 ] frlB^liEmv;^ i'^N-i! >^#Mi. if 

So 

fna^^eastt. i>riBi:t«?KJ:f)ftria*^SEffl^xi'M-*> 40 

^tc. i[iBvx*'/-cii>*sji^ifl5£^SIi^9fg|g 
[il^l 4 3 l?iB^^iEffi?;^i'^^•^>^fi^*IS«. mi 

3IBl80v;^i;y{$f>1ijEilg. 50 
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B0iBMvXi;Aii>(cML/r. B!rfBH'r3E©ffiiE(c*jW5 
^S©®:^|iB©MI*^^7to^l^kO{cffl^^ Sv;^ 

tolBtbtJ^fttcS-^l^r . irlBffliE^itf bn/c-7X 

[|g^©i¥IIII^I$i^} 
[000 1] 

>tcj*ur. S3fe©l^©ifei^5S!lSiC^j!!iO-C^M©^N- 
5'>*JKj!S-rSfcs!)©MiE*tf ^ v:^ d'/<ir>li8iE«^a 

v;^ fM-^f >^iS?S<b-e©:^ffi(cM-r 
[0002] 

•y AiLm^msmh, -?-©ig-cm>^.ns7*hv 

rfef). iftltSnfcCADf^-i?^r«il*lgffl©7'-^r 
[ 0 0 0 3 ] <!: C ¥»ftilK©i!S^fb{Ci 

y y 5^77 -f ig-c«S5t<gfij£fil©''^'i' ><&?^)ss-r s 
C^tc^io-Ct^S, ^©*S*. 3fc©TI^«*im«t^ 

S6 (A) {C^n-rj:^(c, ^-OQ^gp-CiJ^SSmiC^^ 
[0 004 1 C©J:^>)ii;a5-{><!:li|i3iit7'r>© 
h-5>y;^ii!^i4©^'?-7->=<r3!(J*S:*:L. i^WKitt^^ 

^^s. c©rasittiiimisttA5S5}?sns^0JMuy* 

'JH2;l'tc*st,»Ti^tcSc#B<)(CJi:€,. -eofcfe. 0. 3 5 
um1»:f^J!yp:*©^^<J©rai6tcfcl»t:«, 3fe9^e->5^ 

(OPC : Optical Praximity effect Cbrrection ) 1/ 
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[0 00 5] btf^bc<D^^tj:ye&^^mt. ^^vm 

3M9^1^PA S I C (Application Specific Integra 
ted Circuit ) sgf^'UXC?) 1 v-3'7>5<"A|5I8g«lgS 

3>'&'<-;^iLfcS«)0PC^jiffll-^<b. m:kun 
[0006] c o J: ^ ^crastc*fM-r 2>fc«). \9v:r 

(B) fc^-rj:^(c*©mai»©^iH*tt;SBL.-rte<c 

itcJ:»)>r*MT-5„ iJfc. 06 (A) (cS-ri:^Ji. 

6 <B) {C^-TiOCC. ^©»S^ii>L/fi:< L.Tti< C 
[0007] 

[^W*^«?i*Lct^ tr^RS] C(D^^fs. 

tons. ^o/c*. tiiE:/3a{cj:^-c«. 7c©''^•^^>7=^ 

[0 00 8] ^<DJ^^tMiL}^^l'f~^1)i7* hvx 
©>'^• if > 7= - t tt^Ji N* 5? XCJi -3 r L S fcii^ 

^jt'K:»-e©t/J^,^^ia-rsc<b*ir*&(,^ -?•©*§ 
^faosie^N'f >!^6nr. f-i^yifi^btc 
/^•^?>*^o^c#t-^TL^^&<!:©^lgs*^^D^)o s 

[0 0 0 9] Lfc*lo-C. *^?goe&«Jtt. JfejfigBa* so 
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imm-^ctics>?>. $/t*^w©fi!!©sm> 

[00 10] 

[iSii^/K^rsi^c*©^^] ^^m^it. mmri 

«rffll^^.©3!i5W^r&SC<b?:mi^?cl/. *^?a*liai 

[0 0 1 1 ] bfc^^oT, ^^m(D-7Xi;j-i^y^m 
g», S3fefflMv;^i;>'^•if>^c^S©ffliE*^To-C^f 6 

r. fiiaBffS©ffliEtc*jCt5Bif^©«:*:|!BoffliEA5tfto 
n/c©tctlS-r-2)V;^i;/'Cif>r*-5T. S^agtcte 

iEffl -^x i? > i 4Jt*51- 5 -7 ;^ if > J:b^#IJ 

[ 0 0 1 2 ] S fc. 3|s:Sia©vX 5'^^•5f >fflIJia». 

B^rl^M•7;^;'/^•if>KJ^^-C. fflE3f^©«iE(C 
few €.WS©«::;*tfI©fflE*5tf tonfc©{cffi^-r Svx 

A i? >fc J:u:fria4fi£S nfc^iEffl v;^ i; y^• i? > i 

[0013] !i#5Ee^{c»> m^mm'77.^)•^^-^^^ 



(5) 

7 

[0 0 14} ttcnnmmt, winmMm-^^i'j-ii'iy 
i,»T. *©tt»=&^:^flSlK:-?u-c3f3e©ssli4^•rsc 

J: *) ffriB^Hfflv;^ >; >*5f!ftBffliE*s^Tt>n/c v ;^ 
[ 0 0 1 5 ] *l6^0vXi'/S^:>:^iiE7?ffi«> 30 

mm<msEicisitmn<Dm:^wi(DmjEiimi:>titc(Dic 

[0016] S^tc. ^^m(D-7:^i;^-i^>m]E-m: 
^S©S;*cl!R©^iiE*i^fb^^/i:©(C^BS■r 5 vx 

ip^m.fi. 50 
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[0017] 

@ 1 B. *ll*8cwg3SO f^- *liiESgg 1 0 0 © 

OOB. Ai?>r-i?A:^giJi 10. miE'-^v ^-i^m. 
sail 2 0, -'^•i^>■5^-*ttJEg^51 3 0, H 1 O^^IiEffl 
J^^yT-^^^lAO. ^2©«IIEffl''<if>^-i' 
4^gB15 0. »l©^^•^?>J:t$5gI51 6 0« »2©/n-5: 

i^mm 17 0, ffl^gpi 8 otej:ov<ii>-f-^fm;t> 

261 9 0 5r*-r-5. 

[00 18}3;-r. vXi;f^-iittiE^l 0 0©#a 
©«fiSfcJ:om{i:':5i,»Tltt?g-rs. ^'i^'^T^-dfA;^ 
S51 lOklB. CAD^ci'fCiOfgitSn/cHSSf'-f 

^-i'^^SiJl 2 0, ^l©^iIffl^';^>>T-:SJ«fe^a5 
1 4 0ijJ:i>1l2©*J^liEffl'"!i» ^t'- ir^^gp 1 5 0 CC 

[0019] «iE/>'7y- f^^SP 1 2 0 B. est 1/ 

TSi§^cS5fe^^• if >ASfi ^ n S J: ^ (c , mi5©^ < 5? > 7* 
-:SfffliEI*l 3 0raiE=&if^fcis?>©'"!'7^-4f49lS 
tiiE-'-J^y-f^SPl 2 0{Cte(.»rB, f'tf-f 
>;i'-;U-?>^N-if>7'-5JA:tigBl 1 0 j:0 Aj^jSnfe/N- 
^\t. ^-i^lyf-^XIMl 1 0 J:»)A*$*ifc^N'$> 
7=-i?iifcfC, ^^•d^>r-^^ffliEgl5l 3 0«:tB:^Sii 
ffiiE>'-5^^-f^^SBl 2 0(CteC>t:B> lo©yN- 
i?>7'-$(cS>tL.r. ftfi]BBff3E©l5]»i^-5^^-^'*^ 

3£-r-S3». *©/^7y-df{c«'5^,>•c^f<5t^fc5Ba«JaI 

><-i?^5Egi5i 2 OB. ^©jg^n(cs-5iiT. ^^mm. 

-5?ffliEg|5l 3 0CcUJ:t)-r-5. 
[0 0 2 0 ] J^^l^T-^msEUl^Q\t. «]E-'^•7^ 
-if^SM 2 OJ;OA^S*i^>ffijE/<^^-ifK:*-:y 
l^T. llD<A:^Sn-5'^5f>7'-f(c*ru-C»f3t©3t 
ifig^mfflE?:tf5. :R{*WfCB, fc<bAB05 (A) 
tc^-r J: 5 fe. 7 >©^Sfc J; f)S7fel>/cWi*5S!^dC 
o-CLS^<i:^^j:5tifiS5a»{c^tO-C. 05 (B) Cc* 
•rj:5tc. K3l£tfcl^K:-5-n€.©«iHAi^C{cfiSJ:^ 
(c, sB«fri,^S7-f>©i^i@5rBitiL.t:t,j2,^-Y>© 
ili}iJ:D*<-rsffliE*tf5. 06 (A) icmt 
ck^^c, 7-<>OJSg|5*JgimTt*t,^7'f>©;g5!!)iai 
^■CL*5*jffSgal*tC«LT. 06 (B) tCS^fJ:^ 

^^&^micti> bmitJ: ^ miEi'iy . MiE© 
tft>nft:^>* 5^ > f'- B. mKO^^f >lt^ 16 0. 
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9 0{cUi:^3ns. 

[0 02 1 ] »l©^^iEffl^^•i^>T-^^4fiS^aJl 4 0 

tt. f<ityf=~iiXt}S!ll 1 oa:^JA:^^tlfcM^^•3^> 
iEap 1 3 0 «:ijc>T3fejfi»J»»*ljE%tf ^ fiStc. 5 > 

u^:^<Dumm^m9Lttmmttji^m^(f:\t. com 

ffi/^•^^>7'-f4^SU14 0^ctel>■r«. yn-i2X©K 
[002 2] 02©*^IEffi^>-if>f'-f^g|51 5 0 

\t, ^■i^y7=--^xt}^\ 1 0J:*)A;'3§n/cJl^^•^^> 

<Df^m^<^>^'-it'S:§E^b. m2©''^•^f>^fcf?^l 20 

7 0tcUi:^:-re. c<DScK^^-<7::^lt. ^^^y'f-^m 
jESP 1 3 0 K:*Jl^T5efigfS«l*ffljE*lf ^ Kfc. 

>7'-3'4ii!^l 5 0K:*ji>-c». :/a-fe;^©lSlUWrt 

TIE L t iS*^ ^' 3^ > ?r^S /tS?)©*/hO>'N* if >*J U T 
■iJhSn^fc^^f >r-if4^-rs. 30 
[002 3] l|l©^^•i^>Jt«^S|J16 0». /^•i^>7'- 
ifffiiESPl 3 Ot?5fei5«5a*MiE*stfbn/ctiiE^/N-i» 
^r-ifi. »10i^Sffl^^•^^>■f-^^^fefi5^a5l 4 0-C 

mi<D^>-*>J:b«a51 6 0tt. mmk^^^'^T'-i' 

>r-ifCDJti5ife*<b brfijsaj 1 8 0 tcai;^)-r 5o 40 

[002 4] l^2©vN-i?>itf5S|517 0W. >'^*if>■f- 

ifffiiESis 1 3 0 ■cas.mjmz.miDntcm^E^^^ii 

»2©«ijEffi^<f >-f-5rfl^8|51 SOT 

4asn/cm2©tfeiEffl^<5f>r-f i=&JtS?L. 
^tA^^>r-^^0«tC> ||2CD«liEffl''N"5f>x-ifA5% 

m2©^-cii>tt«J3|51 7 0tt. ^2(D«gEffl^^*i'>f'- 
if^f'-i'CJt^mib-cWSSIJl 8 0«:tB;t)t-S. so 
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[0025] 1 8 0 W, ^1 (D^^H^immi 6 

0^C*J^:rS^SMm*}J:c;^2©^^•^^>ifc^l 7 OK 
*iW^*iJ5E^S{cS^t,^r. f^$>f-^mSM&l 3 0 

*^53!p?r#ijs-rs. ^^1 8 o(i. ^1 ©>'^•^^>lti^ 

SBl 6 0J:^)A:^^n-5^fiE^a>'^•if>r-if©S^. 
iO'. m2©A^j>j:bt!gpi 7 0J;9A;^l$n^m2© 
^•«d'>f'-if©^*Ji*>{CO©mc. ^Sti/ctiiE 

ji^yr-^mt)^! 90CC■e©ffljE^'^'af>7'-^^© 

[ 0 0 2 6 ] 0 1 ©-'^if >Jt®SIJ 1 6 0 J: ») A*3ft5 

SCI 7 0 J:0A;t)?n^m2©-'<if>7'-if©^^©i» 
•rnA^-:^r4>o-e^c*ioircJa^«:«. ^Sii/cjiiE 

JcSIll 2 0{c5*L-r, ^N*5f>7=-5rMiEg|5l 3 0«:teW 
€.3feifiS5a)I^E©l?5{c#MSns^<7P< - if©^fl^ 

[0 02 7] ^>-if>7=-i'Ui:^g|5l 9 0«. *iJ5EaJ18 

0 cfc ^)3feifi^3?^l^jE*i3i^^c^f tonfci©«sM**5 

[0 02 8] ;^{C. vXd;7"-^«iE$|gl 0 0©J»{'f 

^i^f-^Kfjm 1 0'&^Lr-?';^d^f'-if?iiEiia 

1 0 0teA;^Sti5i. niEri'yjt-^m&mZQV: 
tet»TffiiE*tf^fc»©''t5y-f*5^$jT„ ^©^N- 

■7pf-iJ{cS-:Jl»r-'t5f>T-if»iEg|il 3 OKtet^T 

^ck^^tT^j^^stcMo-c^. S3febfcB#«:-e-ne.© 

Blt4LTl»S^-f>©il9ifiJ:D*<-rsffiiE«rtf^, 35 

'^>©ss*5ffi^-cL^^3KfiS^*«:Mtr{i. s^k 

[0 029] A:^St^fcM^^•if>7^-i^^a^-'< 
-/T;^/^^:^-/^-- y-YX^-a-fc. 32 (A) l^m-tX 

f'-i'SfefiSgPl 4 0K:*}i^r, 'Si-tc. KtJ^nfcW^H 

3 (A) ^c^-t i:^um2<D^m.m'^^i^T-^^. m 

2©^^Effl/^•i'>7=-ifa)5£gPl 5 0(CiJt,>rS<7^ 
■r-5. -tL/T. ||l©-'^•i'>l:b«aPl eOteteV^T. @ 

2 (B) {c^-Tct^JC. mJEi^'-i^yr"- ^t^ibWlO 
^mmf-^ if >7'- if J: 9 5 1 1 « mJEW^ if 
>f'-if©^%^HiL. ^ft:»2©^^•if>it^l 7 
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OfCiJtr^r. 03 (B) iC7r;tj:'iiC^ m2<D^mm^^ 
*i 6^fiiES^^• ^yT'-H ^HJ^^tc J: t) g I 

o<0^<^ 3f©l:k«Sgmi l/T*(ISSI5 1 8 0 icBti 

[0 0 3 0] 80(Cfcl,iT{i> "^tlhtSKOf^ 

p>n;fc J: AlJ 2 ©^N- ^ >7^- i'Cj^l^ii i 

{cOOB$k:. 36i£^J8!(:SffijE*^i@«J{CAd:Sti/c «>©<!: ^IJ lo 
^L. >'>*i'>f'-i?ffi:tiaJl 9 0tC-e-©MiE^>'^'^>f' 

-^'©ffl:^*Ji5^-r«. (.^rtinpicm^ifiw&u 

^**f E©l^(c#p.S n s^N-^ ^ - 5? ©^H4Jg^-r 
s. c©ioisnfc/N-^^-5f*fflt»r. 

l©A^>Jt»5SI51 6 Q*5J:0*m2©''N-f >J:b«JaJl 7 

0 1 *j J:c;m2 ©«lfEffl/^•f >-f - * i (Dimmr 

t>n. ^iJSSPi 8orffliE©®^tt*i*l^3ns. c© 20 

[0 03 1 ] C©J:^{C. ■yXi'f^-ifffiiESai 0 0 

(cfct,^r«. ®^tc®3eigA^tf^5SBW©^-t^'>-r- 

J5!43nfc>''55'>f'-f itk^Jf 4C<!:(Cj:«5. ffiiE©iia 

/<af>©??«E%«^wr5c<!:*j-ct«. sfc. ccoism 
^Cct-^»'^■^^>7='-^'©^■?'. i'©<^:•5^C''^•i^>7^-i^ 

[0032] ^(Ol^m. '■<it>^-^^WiE^lyftC 

1 J: 2. V ;^ i/Sl^r/p -(2 X tc*i w s pgS^r*MtcPA < 
Ctifi^i, vxi'S?3gl^©eW«:j:SSfi»3ii*i^ct'«r 
SSCCi^irt. B^SI©»^SIicBfM©-5';^i'-'ti'>*^ 

[0 0 3 3] ^cte, *^?g©vx i'M-if^ffilEi^glJ^ 40 

/ct^«. tSriaoft:-=5';^i'f'-5fffiiEiiaiOO 

■9- -f x-r 1 ©tJisEffi^N' if > ■r- if^fiRai 1 4 0 i > 

2©«®Effi/<*>f^-ii^a51 5 0 iOM:^*:^^. 
«vx i'i8^gtc^S©^g^365ii; S J: ^ 

tfe&l*-5«^&ifK«. *©«6*(C*tU-CO*)tfte-rS 50 
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=t5^t. t^-rtiA^-:?3©^fEffl-''5df>7^-di©*4ffll> 

[0 034] Sfti. vx^r-irffliEilgi 
0 0 ©J: 5 &flHS©ilSi l/T©*|^S fe©-Ctt 
!S<> iaffl©tf»«I^S^i<i:{cJ;f)#)iSLrfej:t». ^ 

© J; ^ K*^«:^3i ufcis^©®a^n^a 4 tc^ 

t. c©-7Xi'-?^-ji«iEiggK:*st^r«. iivxi'-'V 
^^^©A^y-if^^L (;^7^--''7*S2) . -5-©''N' 

3) . ^Lr. *©lijE*siffenfc''<f ^f'-if*. m 

Air >7^- ir;&S:^/<^ r Xfc-lf A— 

yjiW T > X 3 ■^^/c/^• > f^- if i UcJ: 

e^-r s (xf- >^s 4 ) . tiiE!6«®^cc!fb*i-c 

it. xrt?p^s2©aiE-'^•7>-3'aH&:(K©j8la^^ 
OM^. c©J:^^c^)B*tm«^s^^^{cJ:^3^f•^r 

[ 0 0 3 5 ] t fc. 7fei5S?3!l*ffliE©:^». *3IM© 
[0036] 

- if ill--C855lcA if >3iSf=^>' ^ miffimBtfi^^C 
t, 4s J: c/. •7Xi'iS®:7-i3-b;^±P^S3!»iJ&:l^ci*. 
iSatCfe^E Vrnmr 5 C i A^T- t S v x 5^ 
g<b-€-©:^a5rffitt-r-5Ct*s-C*-5. $itc. ■77.'? >^ 
dr>7=-if{C^L-C. Sje/-«ir>*Jf'A'fXiUra^ 
&S!)(^?:m\ vxi7SS{^7'n-bX±*>raS*i4D!CfC» 

[@ii9©1ISm^<ceilS] 

[01] :*:»W©-|lffi©ffJ^©-7;^i'7'-ift«jEiia 
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